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I. Introduction. 
SIERPINSKI [3] proved that any real-valued function defined on an 
interval I is a pointwise limit of a sequence of connected (Darboux) 
functions. (A function f: X -? Y is a connected function iff for each connected 
set K C X, f(K) is a connected subset of Y.) On the other hand (i) not 
every function is the uniform limit of a sequence of connected functions 
and (ii) a uniform limit of a sequence of connected functions is not 
necessarily a connected function. (Reference [I] gives a survey of Darboux 
functions and an up-to-date bibliography). In view of the above known 
facts, S. Marcus (see [I] page 108) posed the following problem:- Describe 
a convergence "==>-" such that if a sequence of real-valued connected 
functions {/n} on I, converges pointwise to a function f, then f is a 
connected function if and only if fn ==>-f. This problem can be generalized 
in topological terms as follows: -If X and Y are topological spaces, find 
a function space topology T for Y x such that T is the smallest topology 
for Y x in which, the set of all connected functions on X to Y is closed. 
In this paper we find a partial solution to this problem by finding a 
function space topology T for Y x in which the function space of connected 
functions is closed when Y is completely normal. We then compare T 
with some of the other well known topologies for function spaces (see 
Chapter 7 in [2]). In what follows C, 0-2 will denote subsets of yx, C 
containing all continuous functions and 0-2 consisting of all connected 
functions. 
2. Connected - Open Topology 
2.1. Definition: For each connected subset K of X and each pair 
of open subsets U, V of Y, let W(K; U, V)={f E YXlf(K) C U u V, 
f(K) () U =F 0 =F f(K) () V}. The topology T generated by the sub basis 
{W(K; U, V)} is called the connected - open topology for yx, 
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The following theorem show~ that T is a "natural" topology for 0-2, 
in the same sense, as the topology of uniform convergence is for 0. 
2.2. Theorem: If Y is completely normal, then 0-2 is closed in 
(YX, T). 
Proof: Suppose f E yx is a limit point of 0-2 but f ¢0-2. Then there 
exists a connected set K C X such that f(K) is not a connected subset 
of Y. Since Y is completely normal, there exist nonempty disjoint open 
subsets U, V of Y such that f(K) C U u V, f(K) () U i=0i= f(K) () V. 
Since f is a limit point' of 0-2, there exists a g E 0-2 such that g E 
W(K; U, V) which is an open neighbourhood of f. So g(K) C U U V, 
g(K) () U i= 0 i= g(K) () V but U () V = 0 which contradicts the fact that 
g(K) is connected. So f E 0-2 and 0-2 is closed in (YX, T). 
3. Comparison of T with other topologies 
3.1. Theorem: The pointwise convergence (p.c.) topology for yx is 
smaller than T for Y x. 
Proof: A sub basis for the p.c. topology consists of the set {(x, U)} 
where (x, U) = {/ E YXJf(x) E U where x EX and U is open in Y}. It is 
easy to see that (x, U)= W({x}; U, U) and so is open in T which proves 
the theorem. 
3.2. Corollary: If X is an interval and Y the real line (with usual 
topologies) then the p.c. topology is strictly smaller than T. 
Proof: It is well known that (i) 0 C 0-2 and (ii) 0 is dense in yx 
in the p.c. topology. But by Theorem 3.1, 0-2 is closed in (YX, T) and 
hence corollary follows. 
3.3. Corollary: Under the hypotheses of Corollary 3.2, the topology 
of uniform convergence is strictly smaller than T. 
Proof: This follows easily from Sierpinski's result mentioned in the 
Introduction. 
3.4. Theorem: If X is locally connected then the compact-open or 
#:-topology for 0 is smaller than T (see page 221 in [2]). 
Proof: A sub-basis for the k-topology for 0 consists of sets of the 
·rorm (K, U)={f E0jf(K) C U, K a compact subset of X and U open in Y}. 
Let hE(K, U). Then KCh-l[U] which is open in X. Since X is locally 
" connected and K compact, K C U Vt C h-l[U] where each V, is a non-
o=l 
" empty open connected subset of X. Clearly n W(Vt; U, U) is an open 
i=l 
T-neighbourhood ofh which is contained in (K, U). Thus (K, U)isopeninT 
which proves the theorem. (We are grateful to Dr. D. E. SANDERSON for 
pointing an error in the earlier version.) 
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3.5. Corollary: If X is locally connected, then Tis jointly continuous 
for 0 ([2] page 223). 
4. Conclusion 
The following problems arise from the above discussion and we are, 
at the moment, unable to solve them. 
4.1. Is Theorem 2.2 true if Y is not completely normal? 
4.2. Is T the smallest topology for yx such that 0-2 is closed in (YX, T)? 
4.3. If X is not locally connected, is Theorem 3.4 true 1 
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